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ABSTRACT: A three dimensional numerical analysis has been conducted for a stoker type
incinerator which has the capacity of 1.5ton/hr. The objective of the present study is to pre-
dict the effects of swirl induced by secondary air and to find an optimal operating condition
of the incinerator. In this study, combustion characteristics such as distributions of tempera-
ture, velocity and concentration of each species have been examined with various injection
types of secondary air and with different flow rates of secondary air in the incinerator. It is
found that the secondary air injection on the combustion process makes the path of fluid par-
ticle longer in the combustor and enhances the mixing between air and combustion gas by

arousing a swirl. Therefore, the injection type of secondary air can be an important key in

the design process of incinerator.
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Fig. 1 Schematic diagram of stoker type inci-
nerator.

2ol Hatel o e ATF7} o FoiA o} Bk,

B ATAAE A 2ol AR WolE
AZgo2 AEHI YE 1500kg/hrii 2EA
g 2zzdA 23 F7)9) BAbp, 2% 37 &
F 5o astd g FAANE TRt =
@ 2742 e FESAN d2EYL 938
o Wg 272 BEAY LAZAL A

21 FX5lY =Y

2 AFE A AIgA #HolE 2dgez
AHEE I Qe 2EAY 2Z2d) st 339
TN E FIsAch AL AlEE Ad=2E
Fig. 1o] el wte} o] ¥o] 108m, WH 63
m % 2md 2EAY 2T 2A, 2729 F
AL FUHA HFHY A FFAE AR
g gich. FXAMNA AFAE A28 Jta
o} 3719 FFEE A3t Fig. 29 o] 16%
5o e ez 7HFsAn. 59 HrE
T, 4 A L LdFES Table 19] e
ulen, 444 7tAE Table 20 JERY uls}
Zol AAl AZA LEFHE JtAFTH A B
22 3733 oA FIFIHE Aoz HAER
o 448 FE 13 IV 24 FUIR PR
HH, 124 F7le A& %9 primary airst
side air2 T4 €. Primary aire 7|3 & 052
A oM FYUH I, side aire Fig. 19 Y
bW uiel o) FFzo| Zb 47(26+2D)AH F
94719] side air hole(¥7 25 mm)& T3 ¥
o =%, 23 F7]1E Fig. 19 vebd ule} o
25} AAA QFEE 494 47 55 B 77
¥ gl F7179(FAA 50mm)S B3 FFEC

!
1]

- 2.65m -} 2.65m .

Fig. 2 Schematic diagram of waste bed in
stoker type incinerator.
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Table 1 Composition of solid waste
Physical composition| Paper | Plastic | Textile [Styrofoam| Rubber | Vinyl |Leather| Wood Etc.
(%) 313 9.4 11.0 6.0 2.3 30.6 1.1 5.0 3.3
Ultimate composition C H O N S Cl Non-combustible
(% wt) 59.60 11.60 18.32 052 0.44 0.87 8.65
Actual Hn 6,596
ctua
Heat value H 6,562
eoretic H 6919
Table 2 Inlet conditions of gas and air
Distribution ratio of gas and primary air (%) Flowrate
Flowrate of gas Preheated H -A H -B of
(Nm¥/h )g temperature Opper ODDer Side| Secondary
Gas m'/7hr (K) glalw|w|e|olelele|eleelel2]4 ar air
1(2|3|4(5|6(7|8]9(10|11|12{13]|14|15{16 (Nm*/hr)
12000 400 1(1(1]2|314|5|81(10[15(15|10{10(8{5|2| O 0
Casel 400 20 50 30 0
Flowrate
6780
pri;lfary Case 2 400 20 50 30 5 holes)
Air| ar |Case3| 400 20 50 30 | 10200
_ (5 holes)
15000 |Case4| 400 20 50 30 | 5780
(Nm3/11r) (7 holes)
10200
Caseb 400 20 50 30 (7 holes)
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A7M, h=Zm:h;, h;= [ Cp;dT

J; ¢ flux of species j

S; : chemical reaction etc.

Standard 2— & model

d ik
Sa | n)E ] rerme
owmd) _ 5 (w50)2]
ox; ox; Oc | 0%; , 6)
+G15%Gk“stP%

ANN, u;=pC, K le, G.=144, C,.=192

_ [ Ou; | du;\ duy
Gk—#t( ax,' + 8x,< ) ax,‘

G,=099, 0,=10, g,=13

P1 model
v(I'vG)—aG+4dacT* =0 D
AN, 4= gTay=cs YOTVE

-1
r= 3(a+o,)— Co,

q,=radiation flux

G=incident radiation

BEE BEWR A

oouim;) _ dl;

ax; = ox; +S; 8

8m,~
iLm ax,-

m; . mass fraction of species i

A7, Ji=—pD

D; ,, * diffusion coefficient for species i

S; : source term of species i

Mixture Fraction / PDF

Nowf) _ 8 (£ 3f
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. mixture fraction
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f : time averaging of f

ARAE oF 30%Me vAE Hz2 TAP3%
o, FAA4LL SIMPLE ¢38]&8 Alg3ts
48 CFD =% FLUENT 68 AH3t5ith.

3. Axddn H o3

B AFdAME 23 dad 4FREd 24 ¥
7l F4e A F/NTEE AAFAH Bl 5
N E= T 22 ) P Ad R FAEH
of Me AxE54E e

3.1 22z Yo gS54

22 &7 Yol pE 2242 o FEEHE
A A)18L7] A8 Fig. 39 case 13 case 29 &%
HEE Ye et Case 13 case 2 ¥ 3¢ &
% side air holeg %3 FUE &9 F7)7
FARAA FE3DL, o2 A’ HHAE ZH
% A Fho] PAAY 7, dHHo &



(a) Case 1

(b) Case 2

Fig. 3 Velocity vector at the iso-surfaces (A, B, C, D).
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Fig. 4 Path lines of secondary air.
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Fig. 5 Temperature distribution at iso-surfaces Fig. 6 Concentration of CO at iso-surfaces

(A, B, C, D)unit: K). (A, B, C, D)(unit: ppm).
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